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(54) OPTICAL DEMULTIPLEXER CIRCUIT 

(57)Abstract: 

PURPOSE: To provide a compact optical demultiplexer circuit having a 
small loss and also having good productivity. 

CONSTITUTION: In the optical demultiplexer circuit provided with a 
main waveguide 13, a wavelength separation circuit 14 and loop-back 
waveguides 15A and 15B, a directional coupler 16 and a dielectric filter 
17 for reflecting monitor light are arranged in series on the loop-back 
waveguides 15A and 15B so as to form a folding circuit, and also, the 
dielectric filter 17 and the main waveguide 13 cross each other so as to 
form a monitor light cutting part 18. 
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(54) 3fe^la]8& 



(57) [Rft] 

13t, &K£MEIh]B 14t. A— 
^y^MIWlSA, 1 5Bi:S:*i-*3t4MftiaiS 
fc&t^T, )V—-?/< y i> fflijSJSSS 1 5 A, 1 5BIC*|Sl 
tt^Hl 6 i^-^}fe^t511fr7^;^ 1 7 
i£ig?iJKffigLTllf'9i£Lia*g£«J5£U Io:«i 




( 2 ) 

1 

«[5]»K:*5^T, ft fa&te&#k1tite*=9 

[«*«2] a^- nn36»bflr**at^=^**s 

teA;*^— Hiy^P>^ = ^3t^ttSW-T5SB l O^aitjftK 

- h«^bffi*itR^^^3t^Al*-r5i:*^m^* 20 

1 RtfjR 2 O^ftfcfcttL^ftKtf tbtiTA;^- h 
AM Lfc«** £ ^ ft t 1 at/ 

mti&V5±ir h? 4 ^9 t&MrTttzytft 
5«*»«R*t7 *f t ^ffi^Ifig-r 5 r t \z X 9 

/u* SrjlfcfeT^S r £ Sr«F»i:i-53fe^»IillK. 
[»**3] m#q[ixtt:2fc:*5^-c\ 

Ai*i-ai: h«^fe«#**sffitt-t-a*w 40 

fc, r©i»«»l«iaKfclS**ix5i*t»DiKLiaK 

t jte#«inig&. 50 



WBH¥6 - 1 3 0 2 3 8 
2 

h y * >v9 xteWL&mtR&Ziy «< >\s* t t &m 

[0001] 

[0002] 

r -Y AW $ 

» S ^ tSIt b T A »tm (c: t if S * "CO) u# PpT S'J 7£~t Z> 

teii &&mm£ fix \,^z> 0 ^o«t5i-> ft^vi^c: 

-S^S^n OTDR (Optical Time Domain Refrectmet 
er) Wimtl/^o — JK^> IoT< S5t<05fiS^ 

%iz'm%tj:<Dx\ zn&m^^sN&xmfe-f&fctb^te 

m*<DJL£;&!&mxJbZ> 0 SNitS:|p)±S-«:Sfc»fc 

[0 0 0 3] 014it OTDR(Di)S(7)-^j^L, 
if, 0 1^^?it6l/-t\ 0 2ttlf— A^^y 3/ 
$\ 0 3{i§:7t^, 0 4 ttJpHLSpJsSYbtoaillK, 0 5ii 

UlA**«B, 0 6(i77-l'/\ 0 7fiil^]T- N 0 8(i 
7}) ?9 0 2&t3£t&1^ y^T'<0 6(-ASti-So 
tt^tL^o r<OSIt3tttfcr— ^^^y y# 0 2, ^5tT- 

[0 0 0 4] iS*Lfcirit©OTDRI4, * 1 iC/hffijk 



( 

3 

[0005] «*<7)3t^*iHiKSrBi i s \^-f Q mm\z 

t)^- M a N *«***fcS8»i-Sttl*#^- M b -c 
*>«K K2»dtt±*«K3 A, 3 BtfJKjftSiXT 

V^5. £i£«8&3A, 3BCO^^IC^*^g|[Hl8S4 
A, 4B«StlT*5^ riX^&*^gt[E]S& 

4 A, 4 BSrS»i"S^— ^iy^ffllHlS&S^Kttbtt 
Tl/^o ±«M3A, 3 BCDtU^/K- h 1 b 

[0 0 0 6] -e-^ft^SES^i, . ll^o 

SftSr** tU ^S^§tlH33S4 A, 4BI«fil, <D 

s\s—#—ht^0 o mZ-li. ifiS^SI[Hl8S4 Atcot^T 
ii$SS3AOA^*°-h 1 a A*tL>fc»& 
&r%;i5<t. til**- h 1 bfljO±»»»S3 Att^;w- 

[0 0 0 7] r<oJ:5*3ft5MftliI*i^»flFf4, Wxfi 
mi 6 \^7sk-t^m (WBBBS.5 8-105111 
lei «9fTfc>*x£ 0 Wx.WSiCl, , GeCl 

< , Tici 4 , poci 3 , Bcu&mkyo&fc^JWMt ita 

«JP*»*R/Cfc J: 9 y =1 >^coS« 1 0 1 _b(csiO, 
flJMft^Ji 1 0 2SI/Si0 2 -TiO* 1 0 3 

■ i (Hi6 (a) ) , ^n^m^-t^^t^x dtsb 

^ 5 y K^f^^S 1 0 4RV37^7^f 10 5 Sr^fig 
L (HI 6 (B) ) . JkV^R^tt^^-^^i^^^^* 
ifO3i5/^>^J0XfcJ:0Bf3EO***l»3 A, 3B, 
»«^KIhIK4A, 4B. JBa*«K 5 OfflS 

^Sr«Ur<iil(^3r^7^eS:l*5feb. ^7105A, 
1 0 5B&mf&-fZ> (dl 6 (C) ) o ifcfc, ^O^T 
10 5A, 1 0 5B*«5<t9^*JP7k»»KlC^«t 

5 SiQ-ftSH^JI 1 0 6 £r±t*S L (Hi 6 (D) ) , rix 
fcj*«i"6^i:^J:0±«fB^7 5/ K#7^il 0 7 SrJg 

[0008] ro<t5*««i-*3*ts*^«lHiBi^« 

tBtdo^Tlft^-r 5o £*«K 3 A(7)A^)^ — Ma {RO 
«ft^oT««»>tiaB5BK035cASoT*5 9. A*— :/ 
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4 

BOA^aK- h 1 alRiJ-M£^TV>< 0 -^r N ±«&&g 
tt, »*»ltiaK4 ASrSiSUT^^-*— b^fetij* 

w©*»i6iaiSitt±aiiSElS4 0A**— M afflU 

[0 0 0 9] 

10 imW&m&z^Xo k + &fRM] L*»U JtiBbfc«/S 

fc6 D iot, 0 1 5 l:*ti 5 1^-^^^ ^ffl*iSi 
B5 0i**8Ri: 3t*^SS3 A, 3Bora 

Hfi2RiSi45 0 — #ic **«I»tt^«*ft* s 9 

*l:ttft**SRi: Lttt5 0mmJ^_b^ll*$^ [388 
[0010] #:ic, ft 2 (ommt Lttt, «ft^«ilHlK 

4 A, 4BO»ft1tttKo^fCfc5. ^ft^ 
g|[H]^4A, 4BtLT, Hl7t*tJ:5^ »«L 
30 fc2*0*i*»lll, 1 1 2j&^«J«*tta3t*fPl 

tttt^SSi 1 3d«fflv^bixS 0 mi 8^7F-TJ:9 

^> Tt^f^ttS^Sl 14, 11 5^IILT-g{-tT^ 
ttb3t*rpJtt*S-&*l 14, 11 SCDP^CDT— ^atSERS 
116, 11 7\Z-%n&m ( A L) SrRtt-fc, -vys^y 
ai^^^JBit^iftiattl 1 8 fcfflv^fotbio 
rix?>3ft*rfilffil***l 1 3S^5/^7xy^f 
3t^&lHlSSl 1 8f4iftft«H43»s«J*ftfc«>, flT#3t • ^ 

40 tC*5V^T, 3EaHj6BS3A, 3 Bcoai**— b 1 b{liJ(C^e 
^*3tiiSJ»ixfc9, 3feSHftB6 3A, 3BC0A**— hi 

[0011] *38Wtt^oj: /hJB, iS 

[0012] 

50 K^«S*^ttElltttt, A*#- h«^fe«-§-*aT/-=E- 



( 

5 

3fe*A*#-h«^e«- ffllti-S/u— 

[0 0 13] *fc. A^tf— hMa>fe«#3teXlf=e = # 

Eft l Rt/« 2 ©£***»c*;h,*h«tt htiX AJjtf 
- h Wfr b AW Lfcff #3fc t * * t Sr^jK-T 5 # 1 
&tf# 2 Ottft5>ttlE]K £ , rti^lXV*2(ORfi 

[0014] £ bt-, A^tf- 

*3fc#Alti-5 h«ja>fe«**#ffiit1- 

LEI§4r# L-C aOE*«»*iaK-e»* * *Lfc^ = * ft 
*«rfE±*«&<z>A^#- MI'IM^M • tUlti-**r~# 

ttT ~ * % 5 *flB Sr 9 3E L 0 S§ Sr«j£-r 5 & 

[0 0 15] 
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Kit 7 >r £ ^iE^Jirias^ttfcW 9 ig UlnlKXttJK 

- f«*»bAltLfc*=^*^5 t>**^(*ia*«:ao 
T*^BSfcAofc*tt*ft»(iRlt7-f^-C*s/ h 

[0016] 

io mmm] ut, ^m^mmm^m^^xmm-r^ 0 
[0017] mmm dbi i ^mtw 

#EtEj&gl 1 ttH^fiflS^A**— Ml afllK 

Ml bflflTfcO. Kl 2fc***B6l 3 

#»J*£:h/C^a o £i«ttftl 3©**fctt«ft»iffl 

«(7)±?I«K 1 3 (DifrHfiZtf— h t ttiJjtf— Hlb 
ttiJco^SSSl 3coo^^a^— h t tt2vs^^/u— * 
-b^FMC^oTv^o ^7^Kl2l:|j:;^ 

20 ^^M«15A, 1 5B^M^tl, 

3 0 t lt;w^<s/^ffl*i([K 1 5 A©AA*- b 1 

i a m^M»mm^M3c»^» 1 4 coa^^- h 1 1 

1 5 A, 15 B<D{&<D$&UteAt}tf— Mia RXI 
ttifirf—hl 1 biM<D^^XMXfX^^ 0 ZblZ-, ± 
attt-SSl 3S:T>Vu-^<^^ffl«^SSl 5 A, 1 5B^ 

Kl 3 ijjt#7^;^ 1 7 iiiilS!tt(B^?,ffi^tX 
^LT^59. ^^/^fflaUKKl 5 A, 15B^1 

«(*:7>f^i7fciii3?Lti/^ 0 ft*5, rixfciD 

/t— -^<3/^ffl*ffiSS 1 5 A, 1 5 BCDi^^td^tt^tL 
T^-5*(fi]tt8^gl 6 tRt*7^/^ 1 7 0$fr9ig 

[0018] *j«fe«t?, ««^Kffl*rrfiH4je#» 1 4 
ttB2li:*ti 9^, ftS*. ^>^e-^5t^^ n^.7K— 

^M^tt^Ltl/^o 11*7^^^ 1 7 

S:R#t-r5Ktt^tt^^-r3o 
[0 0 19] ^M0»JO^M^iliCO-^J(Co^T 
IftP^i-5o STs SiaSS±K^c**ia!fefcJ:oTSiQiT 

50 LT % Bf*(0*»jftl»S:JBriEL, Si0 2 9 



( 5 ) 

7 

ttmvxmmo. 3 2%at ^tr, ^e-^^b 

[0 0 2 0] ±JC^«*03tiaK0«WB^oVNT 
3Z*&&§1 3 1 a»^Alt 

L^&fi*, <D* 1 4 10 

^ylx* 1 7£>#f 9 X 9 t^*IH^ffl-C% yl— ^ 

[0 0 2 1] yb— ^ ^ J3?5j£j$ 1 5 A, 1 5 B COjff 

OigLEl&fcijo^Tte, IH 5 (d^i-i ? \z. s mi^co^M 

\C£ *) ^ftffig^S 1 6 <aft{fe 1 6 7 Jtf^^ * * 
ffl^&^S ISA, 1 5 B <Dm& ISA', 1 5B' tiH& 

bAttbfci^r-^fttel o 0%;i/-//<^^ffl*Ml 
5B' l:tt*tsril:45. 

[0 0 2 2] ±»8ttl 3 0OA^^- h 1 1 aWJ 

tt-f fc;*yu— /K— h^f^ri^ ^~$Jt*> y hgp 1 8 30 
©Rt#7-f;u^ 1 7TiSWf$ttS 0 :rt, R«#:7 
^yi^ 1 7ti*»»l 3 t^\K^m\cM^xm^"X 
v^cofi. ^-ZJtioy hgfli 8X*<Dfc%t&®5Jt1rZ>ti 
£>XhZ 0 1 3 cDA^aK- Mia 

e>e»i-5«*^» offlr**tt*iPltt»-fr* l 4 SrSiB 
LT^yW-^- Uj*U 1 3 cOtti^^K- h 

1 1 MflWK#LTVK 0 

[0023] (mmm 2) @6 tt*»K*>js 2 <E>ie«0y 

*HWJ^>3t^&lE]8S 1 1 A(i ^ 7 7 K 1 2 ic^ 1 co 40 

^attte 1 3 ARnm 2 (D^mm^& 1 3b^u &± 

3 A, 1 3 B|djft*»*ffl*rtlffi|S^#l 4 
A, HBW^tt^o Sfc, -zT^ytmm^ 
&S&15A, 1 5 Btt»ft»il*|pltttS^»l 4 A, 
1 4 BSrigtti-SJ: 5*-»fi6**tTV^S 0 ll*7^;v 
?17tt, aE^K&gl 3 A, 13 BRXl/l'—y p s<y?m 
«15A, 1 5B*r«Wi-«^ K«Kl»AUTR 
it feiv i^SSg 1 3 A, 1 3 B 4: B-tix-ettllXttffll 

a>e>«^-c3SS!i-sa^ yv- 5 a, 

15BiliI3?t5±5lc4ot*39, 50 
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«B1 8 A, 18 BXtfUf95gLgpi 9 4: a^j&^tiTV^ 
5 0 tt*3, &—7'<y*m&$i9&l 5 A, 1 5B60i^cf3 

[0 0 2 4] *HJ6«|(D3t^lfilHl!S l lAlt ±T«W 

hZtztb, ±m$imi 3 A, 1 3 BOfpTtta*— Jj(DAJj 

«#3fettia*««K^)lH*#- Ml biM^bffitJU 
^^^Tfeiiftil^COA^^- Ml aftiJ^bttJJWi-So 

[0025] (ni6«»j 3) 07 ittmw<Dm 3 ^susey 

BllBIt HSS#ij2 (SI 6) 0O5t^®iH]S§ 1 1 A60^ 

*#J*ffi*|p]tt*S'&» l 4 A, l 4B<oftDte^y^y 
xy^f»K20A, 2 0 B£ffl^7t^te5fc# 
iSlHlKl lAtl^DTfeS^ fU6 km— f^fflSr^i" 

[0 0 2 6] -7^/^xy^r^S2 0A, 2 0 

4, 14 A, 1 4 B tra*K^jS««Ftt^#btbSfc* 

(/hgMfa : rMZWIt-C«Lfci8MWDM[i3 
SSJ , ft^^ffelfclfe, vol. J73-CI, pp. 354 

- 3 5 9, 1 9 9 0#HH) . **H6«y<^ia»t> % 

[0 0 2 7] (Stei4) H8tt»40lt«!i«yfc«55t: 
»«@B©*S!tH-C*8 0 *HttW05t5>i6[Hl!» 1 1C 
H\ (0 6) 0*»8[aKl lA^i!ft7^ 

yw* 1 7<^iBH*rpj^S*-5W^^«^lRlfilt s fcSO 

tttb^tf— Ml b^MB5£¥fr»wflf*#:7^/u* 1 7 

dSc5^^-uTMtp^TiaeuTVN^ e fit, mm&y^ 

fls* 1 7 JC»U-C±««86 1 3 A, 1 3 B ttit^tttt*^ 
?>«^T^5ji\ 7'<y?WiW(&$i\ 5 A, 15B 

fc5©t, *ltl6«^*5V^Tfc, K*«J»d**«!l2 4:|BI 

[0028] cmmm 5) 19 5 <ommm 

l-tRSjfe^jKiaBSoflljaia-CfcS. *HJfifiaj^3t^»lEl 
K 1 lDli HJSS^iJ 1 (0 1) tD^^ftlHlK 1 1 cbstfl; 

z><dx\ mi fcia— fpfflfe*i-»»fcRi— 

1 7 ^A^^K- Mia S^ttS^xJf- Mib cd*S® £ 

7?r*®^WUr{SttTiaSL.T^5o flU Kffi*^ 
^yu^ 1 7ldStLT±*j6Kl 3fiiE^ffi^^^^T 
^§t5^ yu— ^ytmm&ffil 5 A, 1 5 B L 



( 6 ) 

9 

Tv^tv^ti anas kh& temmm 1 £ ra«-c fc £ 

[0 0 2 9] (H*«iJ6) 01 Ott*«91<Dff6<03tlk 

5ttWtt*lM-<5. *Jfc«6-Ctt, ±a»«K8S3i^=:^ 
3tSWffl*«8S 2 2 *»&&mm&foVE&&i& 1 4T* 10 

A*#- h 2 l aflOO^ilHKKi 3 
h 2 1 bflOO^aKftKl 3, 3fet/fcA*#- F2 1affl 
<D^~?ytfcMmm$L&2 2 irffi^sK— b 2 1 bffi!l<£>^r 
^^MM$K2 2 t^-tn-etb^^— h^BI 
ffl:4ot^5, £*&££l 3 t*:~?%frMm 

2 i*r*«J* J: 5I-^>T Kffi^M^tit^K 

?*s/h»l 8Xtf#f D5£Lg|5 1 9 e^LTV>5o 
[0 0 3 0] nt% ***B0Bt#7-f;i/# 1 7^ 
©Ai*A«fcRlt«**^Bfl«*H 1 1 fc*^ 0 ft*3, 20 

* l 7fc»-r5S*i:±aMftl6i 3 i©4tft 0 Sri^ 
5e Hi lU^fJ: #3te2 s W«*:7>f A'* l 
7 t?+»K:K4* * tL 3 ft ft \c ra a»* 

S^foSo 0!l*ifi£. 2 d B^T 

ir-fSfcftfcttAWAftSr 1 «^Tl-l£^Lft#ftJ2ft 

m%%*mwfc7 << 1 7t?si+**t 

tffcSo fllx-tfu « #3te0>Klt«**Sr 4 0 d B^iilc 

A*fA«tt4. 6«K±iK!lT?fc5o £^ 30 
t\ ^ = **i:fll**l2iov^TA»A*«rlRIB*Jc:}(»JEi- 
5^ ite^t£Tfc5 0 Wxifi, 03t*jftl« 1 3l£ 

SMSSi^ 2 d B^T\ fS-§-3fc^Slt««*Sr 2 5 d 
BEU:i:-J-Sfc*fcteAi+ft««: 3~3. 5*fcl-j-SiK 

tt^LftrmiiftbftVN, L*»U4dSfe % *S8W<E>«/?Sc 
t?tt«*»(tffl*rtitttt^» 1 4 T?$Hft LT jo 5 \ 

* % k «**3flse*i-S3t*«K3&saft 5 7 40 

1 7(c^-r^>^&gScoAW-^S$:§fi{-I^^i-5 

2>£*»&1 3©Rt*7-f;l/^ 1 7^C0Att£iJtf3: 
4. 6S«±i:t§0^fSU\ 4fc, 0r9igbffl5 1 

1 7fc*ti-5A*t**f4»lc|R3tSix*v^. 

[0 0 3 1 ] &K: N ±Jfio«fi8o*5>*ElK<oai«6Jc:o 50 
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^TKKtSo i*»B 1 3 Ulld* b Alt U 

«2 1 £42if& Lfc*. Rl*7 >r l 7 ©Jf 9 iS L 
gpi 9T*BtfJf 9ig$*lTe»*nSo tLT, 
*R»ffl»*IIS2 1 95gUT#fc^-=.^3t«, 
»«ffl*rRH4IS-fr* 1 4^ n*#— K "T*to"*b*» 
&&&1 3CDA^tf- h 2 1 affiij— I^tlSo 
KS§ 1 3 ©A^tK- h 2 1 a fll^bgit^^ft ^, O 

tl&fcffiWfc? 4 1 7 <D*r~9%j3y hgtfl 8til 
»r*ti5 0 — *\ at^gESgl 3C0A^}^- h 2 1 al^ 

1 4 ^SigUT^/u-zK- h — ^SKl 3 CO 

ttiJdtf- h 2 1 b«^e«UTV>< 0 

[0032] *nififfii<oat»jftiaKttia6«!i i-5iB 

— ^0SH*©mtcJfAi"S^i«c:J:9. O 

[0 0 3 3] ?S*5, *Hfi^J(7)[H]^(j:OTDR<}:]t» 
^^ftSrRefr^A'* 1 7 laotM^CI 

P»#jft*» ^> co^il *K»* Sr«kW U ft *t ft tf ft b ft ^ 

[0 0 3 4] (HJS^iJ 7) EI 1 3 7 £>HJfc 

(hi^2ia{i mmme (@io) cD^mmm 2 i<d 

8t^»^tt«2 3Srfflu^*i^tt*»»lHll»2 1 tiai^-e 
feS©T\ Hi 0 tra— f^fflSr*i-«^|cia— 

^WJK^jftSB 2 3 tt:3!t£0ij 3 TRW Lfc «t 9 ^^fi^BI 

HJfiW^lHltefc, WiBUfc*160y6 iS*«3fcli]«^» 

10 0 3 5] ftjo, K±RMUfc*lfi«l^fe|ll60i]7 

[0 0 3 6] 



11 

[mi] HJfi^Jit«s*»«lilK^«^ia-e*>s„ 
[12 2] «*^«ffl*i^ffie-&#<ott*«pttH-e*>5o 

[in 3] si«ft:7^^^osiafl#ttEi"efcSo 

[135] Sf9iSbE]K^IftWigT*>2»o 

im7] nMm3\z&%ftftfe&&<Dmi&m-c3bz>a 
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12 

ms] nififfj4*c:«a3t»ttiHii»o«^ig-efc5 0 
is 9] iiite«5t«a3t»jfiiaj»o«fiS;ia"c*>*o 

Ell 0] H«S«6t«53te^«H]B5<ofl|^;EIt?fc5. 
Eli l] 3t««IS— ©BHI*7-f^<OA4t*«iS 

U2] AW^^cotftp^m-efc^o 
U3] ^«7t«s3it»jK[ai»©«i*H-e*>5. 

114] OTDR«t*^ 
115] !S*ftflfK:«5*»*iaiSo«|fiRH"C*>5. 
10 [El 6] 3t4>jftlHlBS(OKf^XSSr*i-RWH'C*)5 0 
Ell 7] 3t*iftffift^#S:*i-|ftWS|-T?*>5o 
mi 8] ^y^y*^^T*»»*iaB8«r*-*-ttBHH 

11, 11 A~ 1 1 D, 
12 ? 7 y K 

13, 13 A, 13B 
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